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Abstract — This study was performed to convert NO, in atmosphere by photochemical reaction utilizing the eco-
friendly solar energy. The mortar specimen coated with photocatalyst was fabricated and the photochemical conversion
efficiency of NO, was analyzed. The photocatalyst coated concrete was fabricated by first adding TiO, photocatalyst on
the bottom of mold first and next adding cement mortar and, then, curing the concrete mortar. The grease was sprayed
on the bottom of mold in advance so that the concrete can be demolded easily after curing. The conversion efficiencies
of NO. by photochemical reactions were investigated systematically by changing the process variable conditions of
amount of TiO, coating, UV-A light intensity, total gas flow rate, relative humidity and initial NO, concentration. It was
confirmed that the photocatalyst coated concrete fabricated in this study could convert NO, successfully for various
process conditions in atmosphere. In future, we believe this research result can be utilized as basic data to design the
infrastructure of building, tunnel and road for controlling efficiently the air pollutants such as NOx, SOy, and VOCs.
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Table 1. Chemical and physical composition of OPC (Ordinary Portland Cement)

Chemical composition (%)

Physical composition

SiO, ALO, Fe,0, CaO

MaO

SO; Fineness (cm%/g) Density (g/cm?)

19.3 471 2.96 61.8

3.74

2.53 3,510 3.15

Wood
veneer

L /

(A) Spreading thin grease layer
on wood veneer

Glass

-

(B) Setting up glass frame
for mortar preparation

Powder feeder
with fabric filter — >

Mortar

/

(D) Pouring mortar on TiO, layer

TiO, coating layer

(C) Tapping TiO, powder
on grease layer

Fig. 1. Steps to fabricate photocatalyst coated mortar.
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Fig. 2. Experimental schematic to measure NO conversion in flow-through photoreactor with photocatalyst coated mortar.
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Table 2. Conditions of process variables to analyze their effects on NO,

degradation
Amount of TiO, added UV intensity Flow rates
12,3,6¢g 10, 20, 30 W/m?> 1,1.5,2 L/min
Relative Humidity Initial NO, concentration Heating time
10, 35, 50% 5,10, 20 ppm 0,3,6,9,12h
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Fig. 3. XRD patterns of P25 nanoparticles used in experiments.
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Fig. 4. NO, concentration as a function of irradiation time for var-
ious heating times of photocatalyst coated mortar with TiO,
=1.2g, C;=5 ppm, RH = 35%, gas flow rate =2 L/min, and
UV intensity = 20 W/mZ.
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Fig. 5. NO, concentration as a function of irradiation time for var-
ious TiO, loading amounts of 0, 1.2, 3, and 6 g on photocat-
alyst coated mortar specimen with C;=5 ppm, RH =35%,
gas flow rate =2 L/min, UV intensity =20 W/m? and heat-
ing time =9 h.
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